INTRODUCTION
The gastric cancer mortality rate has been decreasing worldwide, but remains the second leading cause of cancer-related deaths. In an attempt to improve the quality of life in patients undergoing early gastric cancer treatment, endoscopic mucosal resection (EMR), laparoscopic-assisted gastrectomy, and robotic surgery have been introduced [1] [2] [3] . According to the pretreatment cancer stage, we can be choosing optimal treatment modality.
When Following EMR, the permanent pathologic report indicates the tumor has invaded the submucosal layer, or tumor differentiation was confirmed to be an undifferentiated type, there is a high risk of lymph node metastasis and further treatment may be necessary, including lymph node dissection [4] . Indeed, lymph node metastasis is the most significant risk factor for recurrence and survival [5] . If we had known the lymph node metastasis be-thesurgery.or.kr fore EMR, we must choose other treatment modality which related radical surgery with lymph node dissection (even D2 is possible) such as laparoscopic-assisted gastrectomy, or robotic surgery.
There are many diagnostic tools for lymph node metastasis in gastric cancer, endoscopic ultrasonography and computed tomography (CT) is used for prediction of lymph node metastasis, but the specificity of any pre-operative diagnostic tool is limited [6] . Thus, additional methods to predict lymph node metastasis would be useful in determining what types of treatment methods to be applied. Specifically, an easily measureable serum cytokine which predicted lymph node metastasis in early gastric cancer patients would be an important diagnostic tool.
Smith [7] reported that interleukin (IL)-2 stimulates macrophages in a similar manner to helper T-cells, cytotoxic T-cells, B-cells, and natural killer cells.
When IL-2 receptor alpha (IL-2Rα) is activated, the soluble form is released into the serum, thus we can assess the level of IL-2Rα in the serum. In colorectal and breast cancer patients, an elevation in the serum IL-2Rα level indicates disease progression to stage IV or liver metastasis with colorectal cancer, and distant metastasis in breast cancer [8] . However, in gastric cancer patients, an elevation of serum IL-2Rα level is associated with stage progression, but in case of lymph node metastasis such association was not well established.
Thus, we attempted to identify the relationship between the pre-operative serum IL-2Rα level and lymph node metastasis, and thereby assess the use of the serum IL-2Rα level as a predictor of lymph node metastasis, and consequently as a prognostic indicator in patients with early gastric cancer. 
METHODS

Statistical analyses
All statistical analyses were performed using the SPSS ver. 11.0 (SPSS Inc., Chicago, IL, USA). Using the measured values, a receiver operatiing characteristic (ROC) curve was performed and a cut-off value was determined, which produced high specificity and high sensitivity. The risk factors of lymph node metastasis were investigated by univariate and multivariate analyses using a two-tailed chi-square test and logistic regression. The significance of the difference amongst means was determined by a Student's t-test. A P-value ＜ 0.05 was considered significant.
RESULTS
Among the 86 patients assessed, 16 had lymph node metastases (18.6%). The mean serum level of IL-2Rα in patients with gastric cancer was 222.79 ± 98.1 U/mL, which was significantly higher than the normal controls (131.96 ± 95.5 U/mL; P = 0.0001).
The correlation between the levels of serum-soluble IL-2Rα and the clinicopathologic findings are shown in Table 1 . The levels of serum-soluble IL-2Rα in patients with submucosal invasive gastric cancer were significantly than in the patients with mucosal invasive gastric cancer (P = 0.05). We focused on whether or not the serum level of IL-2Rα differed according to lymph node metastasis.
Although patients with lymph node metastasis had higher levels of serum-soluble IL-2Rα than patients without lymph node metastasis, there were no significant dif- The patients were further subdivided according to differentiation of the tumor. In the differentiated type, the serum IL-2Rα level was not useful as a predictor of lymph node metastasis. Based on the ROC curve, the width (0.582) of the differentiated type was significantly less than the undifferentiated type (Fig. 1) . Therefore, we limited the study to undifferentiated gastric cancer cases.
In undifferentiated gastric cancer, the levels of serum-soluble IL-2Rα in patients with lymph node metastasis were significantly higher than patients without thesurgery.or.kr lymph node metastasis (P = 0.05) ( Table 2 ). The optimal cut-off value of serum-soluble IL-2Rα for predicting lymph node metastasis in patient with early gastric cancer was shown to be 200 U/mL. At this cut-off point, the sensitivity and specificity were 77.8% and 65.5%, respectively (Fig. 2) .
Based on this cut-off point, we evaluated the risk factors for lymph node metastasis in patients with undifferentiated gastric cancer ( Table 3) . As shown in multivariate analysis, a serum IL-2Rα level ＞200 U/mL was a significant risk factor for lymph node metastasis (P = 0.028).
DISCUSSION
The development of new treatment modalities, such as EMR, laparoscopic gastrectomy, and robotic surgery, has improved patients' quality of life.
The application of these treatments in patients with early gastric cancer is based on the pre-operative prediction of lymph node metastasis. EMR should not be performed if there is any evidence of lymph node metastasis, even if the tumor is ＜1 cm in size. In laparoscopic gastrectomy cases, in which lymph node metastasis is determined pre-operatively, the surgeon should consider more than D1 lymph node dissection.
Among the methods of pre-operative evaluation, abdominal CT is the most popular method of evaluation for lymph node metastasis; the most important criterion for lymph node metastasis is the size of the lymph nodes.
Generally, a lymph node ＞10 mm in size is considered to represent tumor metastasis. However, the sensitivity and the specificity for predicting lymph node metastasis of CT scan is unsatisfactory, because 28% of pathologically positive lymph nodes are less than 10 mm in size [9] [10] [11] .
Another modality for predicting lymph node metastasis in patients with gastric cancer is pre-operative endoscopic ultrasonography, which has the advantage of an accurate diagnostic image of not only the depths of tumor invasion, but also peri-gastric lymph node metastasis.
Use of endoscopic ultrasonography implies that lymph node metastasis can be divided by size and marginal and internal echoes. When lymph node metastasis is present, lymph node echoes are similar to that of stomach lesions, presenting with irregular margins and low echo structures. The diagnosis accuracy of endoscopic ultrasonography is 55 to 75% [12] .
In early gastric cancer when the tumor is confined to the mucosa, lymph node metastasis occurs in only 2 to 4% of patients. However, in cases of submucosal invasion, lymph node metastasis occurs in 15 to 25% of patients [13, 14] . Lymph node metastasis is the most dangerous risk factor for loco-regional recurrence and distant metastasis.
Abe et al. [15] reported that the high-risk factors for lymph node metastasis include the following: female gender; a tumor invasion of the submucosa; large tumor size; and tumor lymphatic channel invasion. Wu et al. [16] suggested that cases with undifferentiated carcinoma, large tumor size, and submucosal tumor invasion have a high risk for lymph node metastasis. Folli et al. [17] Forones et al. [19] studied 23 patients using IL-2 as a tumor marker associated with careinoembryonal antigen (CEA) and carbohydrate antigen (CA)19-9. In advanced gastric cancer patients, serum levels of IL-2, CEA, and CA19-9 are greatly increased compared to early gastric cancer patients. Maeta et al. [20] found that during the follow-up period, a high level of IL-2 is a poor prognostic factor.
Our study confirmed this result, with gastric cancer patients having an increased serum level of IL-2Rα (222.79 ± 98.1 U/mL) compared to healthy patients (131.96 ± 95.5 U/mL), and the level of serum IL-2Rα was shown to be a meaningful predictor of lymph node metastasis, not in dif- 
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